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INTRODUCTION
Community resilience has become an important concern due to the increasing scale and frequency of natural and technological disasters. The term "resilience" has been defined in the literature in a variety of ways. A 2013 report by the Community and Regional Resilience Institute (CARRI) presented 45 of the most widely cited definitions of resilience published between 1973 and 2009 while also identifying their intended use. Out of the 45 definitions, 25 were intended to define community resilience. 2 The report concluded that it is difficult to select one definition as "the best" since each leads to a positive contribution within its domain.
There is general agreement that resilience is a desirable property of natural and human systems given the wide variety of threats that communities, regions and countries face today (UN/ISDR, 2002) , as the term implies a proactive and positive expression of community engagement with natural hazard reduction (Cutter et al., 2008) . Furthermore, there is consensus that resilience is multifaceted and can be achieved via improvements in several sectors of a community such as social, economic, institutional, infrastructural and natural/ecological (Bruneau et al., 2003 , Norris et al., 2008 Cutter et al., 2010; NRC, 2012) . However, in order to determine the priorities and needs of a community and to monitor changes over time, one needs to compare the benefits of increasing resilience with its associated costs (NRC, 2012) .
Several tools have been developed by federal agencies, national and international organizations, communities and cities to measure resiliency at different levels (local to global), pre-disaster to post-disaster, top down to bottom up, hazard specific to general proneness to multi-hazards. For example, the San Francisco Planning and Urban Research (SPUR) framework measures resilience by determining the community's ability to recover from earthquakes with a focus on building and infrastructure. Baseline Resilience Indicators for Communities (BRIC) measure overall pre-existing community resilience by evaluating the community's economic, social, institutional, ecosystem, and infrastructure capacities. Resilience United States (ResilUS) measures recovery over time of critical infrastructure. The NOAA Coastal Resilience Index assists communities by specifying key indicators that provide a preliminary assessment of a community's disaster resilience. This index can be used to determine if the community can function well after a disaster in the areas of critical infrastructures, transportation, and community plans, mitigation measures, social systems and business plans.
Other tools such as THRIVE (Toolkit for Health and Resilience in Vulnerable
Environments) are focused on health resilience. CART (Communities Advancing Resilience Toolkit) is designed to enhance community resilience by bringing stakeholders together to address community issues through a process that includes assessment, feedback, planning, and action. This publicly available toolkit includes a field-tested community resilience survey and other assessment and analytical instruments 3 (Pfefferbaum et al., 2013) .
In this paper, we utilize a holistic framework and associated matrices to measure community resilience in a systematic way by incorporating key sectors of a community. We then tie the framework to the National Flood Insurance Program's (NFIP) Community Rating System
(CRS) and demonstrate how this program can play a role in measuring and enhancing community resilience. The CRS is a voluntary incentive program that encourages communities to go beyond 3 Other instruments include community conversations, neighborhood infrastructure maps, key informant interviews, capacity and vulnerability assessment, etc. the NFIP's basic requirements to reduce the flood risk. Although it is a long standing program, to our knowledge no paper has tied the CRS to community resilience.
A number of theoretical frameworks have been proposed in the literature to measure resilience, on the social and ecological systems of a community (see Tobin, 1999; Adger, 2000; Gunderson and Holling, 2001; Cutter et al., 2008) . Some other frameworks involve engineered systems such as buildings and infrastructure where the properties of resilient infrastructure -robustness, redundancy, resourcefulness and rapidity -reduce the probability of failure (Bruneau et al., 2003; Tierney and Bruneau, 2007) . In recent years, however, there is been a call for a holistic and integrated approach that is concerned with connections and relationships and not just the structural integrity of a building (Geis, 2000) . One recent paper (Burton, 2015) provided an externally validated set of matrices to measure community resilience at sub county levels covering social, economic, institutional, infrastructural, community based and environmental dimensions of resilience. They also validated the metrices using Hurricane Katrina and recovery of the Mississippi Gulf Coast in the U.S. as a case study, which is commendable.
In developing a holistic approach for measuring community resilience, in this paper, we focus on the flood hazard, but the framework can be applied to other hazards as well. In the next section we introduce the 6 capital (6C) measures of resilience -financial, human, natural, physical, social, political and their properties (the 4Rs). Section 3 describes the NFIP's CRS program and shows that it can be tied to the 6C-4R framework. In Section 4, we illustrate the strategies that communities have adopted to become more resilient, and then illustrate challenges associated with Hurricane Katrina as measured by the 6C-4R framework (Section 5). A case study of Cedar Rapids, Iowa is presented in Section 6 where we examine its current status and propose strategies to further enhance resilience. The concluding section summarizes the key findings and proposes future research directions.
RESILIENCE, 6C (Capitals) AND 4R (Resilience Properties) FRAMEWORK

Defining Resilience
We use the following definition of resilience adopted by the Zurich Flood Resilience Alliance (Keating, et al., 2014) : This definition highlights that resilience is more than just managing the disaster risk. Being resilient also means having the ability to grow and improve in the face of the hazards.
Capital (6C) Framework
The Sustainable Livelihood (SL) framework (Chambers and Conway, 1992) encompasses five types of capital: financial, human, natural, physical and social. These forms of capital characterize the wellbeing of a community holistically while at the same time suggesting ways to enhance its resiliency. One other important element for building resiliency in a community is the ability of the people in power to support change. We therefore, introduce a sixth capital (C) -political capital. 4 It measures the ability of the community to influence decisions, engage state and federal 4 We thank the National Academy of Sciences roundtable members and the participants of National Association of Counties (NACo) conference in Colorado for suggesting that political capital should be added to the 5C framework as it focuses on whether or not a community has the ability to move forward to build resiliency.
agencies in the projects, and discover new funding sources to enhance community resiliency. It is important to note that there are interdependencies across these six capitals in the sense that enhancing one form of capital may lead to resiliency in some or all of the other five.
Financial Capital: Financial capital denotes the financial resources at the household and community levels that can support the community's resilience goal. Financial resources at household level consist of savings and investments, access to credit, wealth (property) and regular inflow of income via wages and salaries, pensions and other retirement benefits and remittances.
At the community level, financial resources to reduce or recoup losses may include insurance and funds to invest in mitigation measures. Among other factors, financial capital can be measured by evaluating household incomes, property values and investments in a community (Peacock et al., 2010) . Higher levels of financial capital increase the abilities of households and communities to absorb disaster impacts and speed the recovery process.
Human Capital: Human capital refers to skills, knowledge, health and access to labor that enable people to cope with and recover from the impacts of hazards. Human capital can be measured by evaluating employment records, formal and informal educational attainments and infant mortality rate (Cumming et al., 2005; Cutter et al., 2003) . Knowledge about hazard exposure and hazard protection, and awareness of resources available for disaster management are important aspects of human capital for community resilience. For example, knowledge about the flood risk helps individuals make informed decisions on where to locate their homes.
Natural Capital: There is wide variation in the resources that make up natural capital, ranging from intangible public goods such as the atmosphere and biodiversity, to divisible assets used directly for production (trees, land, etc.) . Natural capital of a community can be measured using the proportion of wetlands, undeveloped lands such as community parks, and forests (Mayunga, 2007 , Cutter et al., 2008 . Wetlands in particular act as a natural sponge to soak up excess flood water and reduce the impacts of floods and therefore, can be considered a very important defense system against flooding.
Physical Capital: Physical capital refers to infrastructure such as electricity, water, and transportation lifelines and the built environment of a community such as residential, commercial and public buildings. Strength of these infrastructures to withstand the shocks of natural disaster is a proxy for the strength of the physical capital of a community. The percent of buildings constructed to code (ensures the strength of the building), the number of temporary shelters such as schools (ensures availability of safe buildings in case of evacuation), percent of non-mobile homes (represents vulnerability of the population) are some ways to measure physical capital (Cutter et al., 2010 , H. John Heinz III Center, 2002 . Strengthening physical capital is expensive, therefore the economic health of a community largely dictates the resiliency of its physical capital. (Mayunga, 2007 , Cutter et al., 2010 . These measures ensure that there are networks to foster connectedness among the people living in the community which is very important if a disaster strikes. The larger the organizational membership in the community, higher is the collective action (Yip et Al., 2007) .
Political Capital: Political capital affects how decisions are made in the community and how the outside resources are achieved and utilized to foster resiliency. Individuals and special interest groups or persons possess political capital if they have the voice, power, and ability to influence the distribution of resources (Jacobs, 2007) . In some communities, voice and power is held by elected officials while in others an unelected community leader has the reputation of being the key decision maker. In this paper, following Jacobs (2007), we consider presence of political capital as having the ability to influence decisions, engage state and federal agencies in the projects, discover new funding sources and possess the leverage to get things done.
4 Resilience Properties (4Rs) Bruneau et al., (2003) and Tierney and Bruneau (2007) developed the 4R framework of resilience by characterizing four properties of resilient infrastructure: robustness, rapidity, redundancy and resourcefulness.
Robustness: Ability of a system to withstand given levels of stress without suffering degradation or loss of functionality.
Rapidity: Capacity to meet priorities and achieve goals in a timely manner to contain losses, recover functionality and avoid future disruption.
Redundancy: Extent to which alternative elements or other measures are substitutable, that is, capable of satisfying functional requirement in the event of disruption.
Resourcefulness: Capacity to identify problems, establish priorities, and mobilize resources when existing conditions threaten to disrupt the system.
Although the 4R approach has been applied to the resiliency of physical capital (i.e., infrastructure and built environment) this approach can be used to measure the resilience of all the six capitals.
Below we present an example of how the 6C and 4R can be utilized to characterize community resilience holistically. Each box in Table 1 presents an indicator or source of the corresponding capital (C) and the corresponding resilience property (R). For example, the strength of critical infrastructure and housing to withstand shock is a source of robust physical capital that enhances resiliency in a community. Similarly, insurance availability enhances the rapidity of the recovery process after a disaster by providing financial capital in a timely fashion.
THE NFIP'S COMMUNITY RATING SYSTEM (CRS) PROGRAM
The National Flood Insurance Program in the United States was established in 1968 to provide flood insurance to homeowners residing in flood-prone communities. In response to the low takeup rates, the NFIP mandated homeowners purchase flood insurance if they live in the special flood hazard areas (SFHA) and have mortgages from a federally-backed lender. In 1990, the NFIP introduced the Community Rating System (CRS), a voluntary incentive program that recognizes and encourages community floodplain management activities that exceed the minimum NFIP requirements. The CRS illustrates the use of a federal program to directly engage local governments in integrating flood risk reduction in their plans and enhancing community flood resilience (Sadiq and Noonan, 2015) . Currently, over 1,200 communities voluntarily participate in the CRS and earn credit points across 19 creditable activities of the CRS that fall into four major categories; public information, mapping and regulations, flood damage reduction, and warning and responses. Based on community activities and credit points earned, flood insurance premium rates are discounted in increments of 5% for insured properties in the high risk SFHAs and between 5%
and 10% for those outside of the SFHAs. Table 2 shows the CRS classes, required credit points, and premium reductions for the SFHA and non-SFHA properties in a community that agree to participate in the CRS program. All the activities under the four major categories are listed in Table 3 . The numbers in parenthesis denote the maximum points or credits that a community can earn for that particular activity. For example, a community can earn a maximum of 116 points for the activity "Elevation Certificates."
Within each activity there are one or more discrete elements and each receives a certain number of credit points. "Elevation Certificates" for instance, encompasses three elements: (1) credits for maintaining elevation certificates on all buildings in the SFHA since CRS application, (2) credits for maintaining elevation certificates before the CRS application but after the initial date of Flood Insurance Rate Maps (FIRM) and (3) credits for maintaining elevation certificates on buildings built pre-FIRM as indicated in Table 3 . The distribution of CRS points across the activities captures the community's preparedness and hence its resiliency. CRS activities can be mapped into one of the 6Cs and 4Rs in regard to its contribution to improving resiliency. It is worth noting that activities such as open space preservation, storm water management, and buyouts cut across several capitals and impact on several of the 4Rs. Table 4 relates the CRS activities to the 6C-4R framework. we believe they reflect a wide range of measures for tracking the progress of communities in preparing for and recovering from floods.
EXAMPLES OF STRATEGIES FOR RESILIENT COMMUNITIES
In this section we highlight the strategies adopted by communities across the 6C.
Financial Capital
Insurance availability. The income and wealth of individuals in a community largely dictates its financial resiliency. Flooding is the leading cause of property loss from natural disasters in the United States. A rationale for encouraging the purchase of flood insurance is that property owners are likely to recover more quickly from a disaster if they have flood coverage than if they are uninsured. Kousky and Shabman (2012) note that insurance speeds recovery by making available funds for rebuilding in the immediate aftermath of flood. A report that examined the post-Katrina rebuilding found that residences that had been insured before the storm were 37 percent more likely to have been rebuilt (Turnham et al., 2011) .
To protect themselves against this flood risk, residents in the United States can purchase flood insurance through the National Flood Insurance Program (NFIP). Owners of homes, businesses, and other structures may purchase building coverage, and owners and renters can buy contents coverage. The maximum residential coverage is $250,000 for structures and $100,000
for contents. Limits for business policies are $500,000 for structures and $500,000 for contents.
Households that have purchased flood insurance coverage are also eligible for Increased Cost of Compliance (ICC) that provides up to an additional $30,000 for hazard mitigation should their property be substantially damaged, thus reducing the damage from future floods.
To be a class 1 CRS community and earn a 45% discount in insurance premium, one of the prerequisites is that at least 50% of the buildings in the community's SFHA are covered by NFIP policies. In 2013, the CRS added flood insurance promotion under the public information activities for communities to play a more active role in encouraging households to purchase and maintain adequate flood insurance coverage.
Human Capital
Public education. The capacity of individuals to cope with and recover from a hazard largely defines resilient human capital. In the case of floods, the impact may vary from damage to home and consequent displacement, compromised personal hygiene, contamination of water sources, disruption of sewage service, to stress related mental health and deaths due to drowning (Keim, 2008) . Public education plays a vital role in making people aware of the consequences of a disaster and ways to cope with the event. For example, public health communications can encourage preparedness in the home, in schools, in the work place, and at healthcare facilities; health communications can also raise public awareness of evacuation routes, flood zones, and community response plans (Keim, 2008) . property damage, no relocation of residents and no disaster assistance was required. Elsewhere in the city, the damage was serious enough to result in a Presidential disaster declaration.
Acquisition projects not only remove the physical capital of a community from harm's way but also add to its natural capital. For example, the acquisition project in Village Creek returned the floodplain to its natural state as a retention basin for floodwaters. Additionally, the financial savings realized by the community as the direct result of implementing the acquisition project can be put toward other civic improvements/projects adding to the financial capital of the community.
Social Capital
Connectedness within community and the role of non-profit organizations. Social capital, that
is, the benefits of social relationships that accrue to individuals and groups through membership in a social network is particularly important for a community's post disaster resilience (Breton, 2001; Kimhi and Shamai, 2004; Magis, 2010) . In the aftermath of Hurricane Katrina, it was evident how differences in social capital impacted on the resilience of different neighborhoods (Elliott, et al. 2010) . Interviewing 100 residents from two of the neighborhoods, the Lower Ninth
Ward primarily made up of African-Americans who lived below the poverty line, and Lakeview, a neighborhood made up primarily of affluent white residents, the authors sought to understand how networks -especially bonding and linking social capital -played a role in recovery after the storm. Overall, it took more than twice as long for residents of the Lower Ninth Ward than their counterparts in Lakeview to return to their homes. In Lakeview, individuals were about 14 percent more likely to contact a neighbor compared to individuals in in the Lower Ninth Ward.
Non-governmental organizations (NGOs) play a significant role in the development of social capital and community empowerment (Islam, 2014) . Additionally, NGOs also support human recovery after disasters by connecting individuals who lost their homes with local agencies and services (Chandra and Acosta, 2009 
Financial Capital
Following Hurricane Katrina, the financial capital of the area lacked robustness since most crude oil and natural gas production in the Gulf of Mexico and eleven petroleum refineries, (one-sixth of the nation's refining capacity) were temporarily shut down. More than 2.5 million customers suffered power outages across Louisiana, Mississippi, and Alabama. Non-governmental and faithbased organizations, as well as the private sector made substantial contributions; however, the monies received were not effectively used as there was no plan to integrate these contributions into the response and recovery effort implying a lack of rapidity in handling the financial capital. 12 The lack of redundancy in financial capital was revealed in the unavailability of alternative sources of income and employment.
Human Capital
Lack of access to human resources or knowledge can limit the ability of some socio-economic groups to respond adequately to a disaster (Masozera et al., 2007) . In regard to human capital, New Orleans' biggest challenge was its high percentage of minorities and lower income households that hampered their ability to respond and recover from the disaster. Furthermore, the officials responsible for responding to the disaster also lacked the resources needed for recovery processes. According to the White House (2006) The report also noted that federal officials could not readily determine whether there were alternative sources of supplies and individuals to assist in the recovery process, thus suggesting that there was a lack of rapidity, redundancy and resourcefulness in human capital for various operations.
Natural Capital
While the extent of flooding is largely dependent on natural conditions such as the duration of precipitation and previous ground-saturation levels, human actions in addition to flood control projects affect flood frequency and height (Berger et al., 2008) . Wetlands act as a natural sponge, absorbing floodwaters and slowly releasing them; when wetlands are paved for real estate development, this natural function is lost. In New Orleans, wetlands had long been exploited.
Louisiana wetlands represent 30 percent of the total coastal wetland in the U.S., which account for 90 percent of coastal loss nationally (Carbonell and Meffet, 2009) . It is estimated that Louisiana has lost more than 3,000 square miles of its coast in the last 70 to 80 years alone, at a rate of nearly 24 squares miles/year (Reed and Wilson, 2004) . The loss of coastal wetland in New Orleans points to lack of robustness in the natural capital.
Physical Capital
Critical infrastructures that make up majority of physical capital are important assets to a community for its functioning and economic health. Hurricane Katrina had a significant impact on critical infrastructures, notably the breaching of the protective levee, causing flooding in more than 70 percent of the area. This highlights lack of robustness in physical capital. The White
House report indicated that "the Federal government lacked the timely, accurate and relevant ground-truth information necessary to evaluate which critical infrastructures were damaged, inoperative or both" (White House, 2006) which reveals the lack of rapidity with respect to restoring physical capital. Lack of redundancy in physical capital is illustrated by lack of transportation alternatives for those in the affected area to evacuate and reach safer ground (Litman, 2006) . From a transportation planning perspective, the greatest mistake made in New
Orleans was the failure to deploy buses to evacuate transit-dependent residents. Thousands of affected people in New Orleans who were unable to move due to health reasons or lack of transportation had significant difficulty finding suitable shelter after the hurricane, suggesting the lack of resources.
Social Capital
Access to timely information was one of the other major issues for non-English speakers indicating the lack of rapidity and resourcefulness. Hurricane Katrina resulted in the largest national housing crisis from any disaster in the United States since the Dust Bowl of the 1930s (White House, 2006) .
According to Current Population Survey (CPS), an estimated 1.504 million individuals aged 16 years and older evacuated their homes, even temporarily because of Hurricane Katrina. Of those who fled, 75 percent were living in Louisiana, 19 percent in Mississippi and 6 percent in Alabama prior to the storm (Groen and Polivka, 2008) . However, thousands of people were unable to leave despite mandatory evacuation orders due to disabilities or lack of transportation. Those who were forced to leave their houses had difficulty finding shelter after the hurricane had devastated the city. This problem of mass care and housing indicate a lack of redundancy.
Political Capital
Hurricane Katrina is a classic example of a disaster where poor governmental performance at the local, state, and federal level led to anger, frustration, and distrust of those in power. The confusion associated with relief efforts in the aftermath of Katrina was soon followed by reports of misappropriated funds. The Government Accountability Office reported that the cost of fraud and abuse in rebuilding could top $2 billion (Boettke et al., 2007) . These concerns illustrate the lack of robustness and resourcefulness in the political system following Katrina. The community leaders struggled with how NGOs should provide case management services, which entities should fund those efforts and for how long, and how the various agencies involved in human services should coordinate their activities. As a result, some constituents experienced long delays in securing supports (e.g., health, housing, economic assistance, employment) to transition successfully through recovery, or those supports were depleted before recovery was achieved (Chandra and Acosta, 2009 ).
COMMUNITY RESILIENCE CASE STUDY: CEDAR RAPIDS, IOWA
In 2008, the City of Cedar Rapids was severely affected by an extreme flood event that impacted 7,198 parcels including 5,390 households, dislocating more than 18,000 residents and damaging 310 city facilities (Cedar Rapids Flood Facts, 2008) . Since then, the city has adopted number of activities to mitigate the damages from the June 2008 flood in an effort to make the city more resilient to future floods. In this section we highlight different activities undertaken by Cedar Rapids, focusing on the Community Rating System (CRS) activities and how the actions taken relate to the 6C and 4R framework.
In regard to flood insurance, as of 2012, there were 1,098 active single family flood insurance policies in Cedar Rapids, of which 146 policies were SFHA policies, and 215 policies were B zone (areas protected by levees or 500-year return period) policies. The remaining 728
policies were for properties in the X zone, that are not required to buy flood insurance. On average, the cost of the insurance premium was $2.6 per thousand dollar of coverage. The market penetration was low at fewer than four policies per 100 households. The City of Cedar Rapids began participating in the CRS program in 2010 and was initially classified as a class 8 community earning a 10% flood insurance premium discount for policies within the Special Flood Hazard Area (SFHA). Since 2010, the city has made several efforts to reduce the risk from future floods;
Cedar Rapids is currently a class 6 community earning a 20% discount for flood insurance policies in the SFHA. Table 6 lists the CRS activities that the City is credited for (as of 2014) and links them to the 6C-4R framework. We see from Table 6 that CRS activities in Cedar Rapids cover each form of capital that contributes to resiliency. For example, having elevation certificates in place ensures that the buildings are built to code, leading to robust physical capital by reducing future flood damages.
Similarly, outreach projects insures risk communication with residents in the community which enhances social capital. Open space preservation addresses natural capital and flood data maintenance is a form of human capital.
To determine whether the city of Cedar Rapids is now more resilient than it was several years ago, we compared credit points earned in 2011 to those earned in 2014 across the CRS activities listed above. We find that most of the improvements were made with respect to higher regulatory standards and acquisition and relocation of the CRS. 
CRS Activities in Cedar Rapids
We now discuss different CRS activities including higher regulatory standards and acquisition and relocation that Cedar Rapids is currently undertaking in order to improve its CRS rating and hence provide all residents of the city with lower insurance premiums. (Fraser et al., 2003) . Following the amendment to the Stafford Act in 1993, the allowable portion of relief funds that could be applied to voluntary buyouts and other mitigation projects increased to 15 percent, and the federal cost share also increased from 50 to 75 percent (Conrad et al., 1998) . The HMGP grants are deed restricted against structural improvement, reverting in perpetuity to open space, recreation use, or natural floodplains (Conrad et al., 1998) .
Ninety seven properties in Cedar Rapids were acquired and demolished using the HMPG grant with an average cost of $79,286 (Tate et al., 2015) . The remaining 1259 properties were acquired using the CDBG grant and included businesses that were demolished or redeveloped depending on their location, use, and severity. Four percent of the properties bought using the CDBG grant were demolished; while rest were either revitalized or reconstructed with an objective to develop affordable replacement workforce housing. The focus of the Neighborhood Revitalization Area was to develop affordable replacement in neighborhoods incorporating walkability and a sense of place, while also providing opportunities for recreation and transportation (Tate et al., 2015) . A majority of revitalization properties were outside the 500 year floodplain. Under both the programs, property owners were offered 107 percent of the pre-flood assessed value, adjusted downward in cases with "duplication of benefits," such as funds already received through flood insurance payouts or FEMA Individual Assistance grants (Tate et al., 2015) . Apart from all the activities listed above, public information workshops on emergency preparedness also have taken place in the city, particularly post 2014 flash flood. Overall, the city is dedicated to making their community resilient to future flood.
CONCLUSION AND SUGGESTIONS FOR FUTURE RESEARCH
The concept of resilience is gaining momentum in the wake of catastrophic events in the United
States and around the world in recent years. Although several frameworks have been introduced to measure resilience, there has been no systematic process that captures all the key sectors of a community. This paper utilizes the 6C-4R (6 capital, 4 resilience) properties) framework to measure community resilience holistically and ties it to the NFIP's Community Rating System (CRS).
In this paper, we demonstrate that several features of the 6Cs and 4Rs are captured by the CRS program. The program can therefore be used to visualize the current resilience status of a community and track improvements over time. A community might be heavily involved in making the physical capital robust by enforcing the building codes while it might be lacking in keeping the natural capital in its natural state which might hinder resilience goals. The CRS can help communities track different activities over time and identify the areas where more focus is needed.
Over 1,200 communities currently participate in the CRS program while there are more than 22,000 communities participating in the NFIP. We recommend that the non-participating communities use the CRS program as a starting point to enhance their resilience. Apart from enhancing community resilience, the program has the added benefit of reducing insurance premium of all residents in the community.
One of the caveats of relying on CRS data to measure resilience is that it does not cover all the aspects of a community's status and activities, such as the measurements of social vulnerabilities and the level of engagement of diverse populations such as people with special needs and immigrats that are key to preparing for disasters. Previous research has quantified the performance of CRS activities in terms of reported property damage but other measurements such as the proportion of population below poverty, proportion of population with special needs may be necessary to capture the resilience holistically.
One strategy that communities have adopted to address the vulnerability of the population is to work with local non-profit organizations and to support families in rebuilding their damage homes and coping with the impacts of a disaster. The availability of programs that support the vulnerable population is therefore an important indicator that should be included to measure resiliency.
